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La-**] 

1. ^^3H1 71^^ ^o] ^ ^-o> 

Tj^l o)S>0^ ^3*1 tfl^ A>X± 

^iL &<>1 ^§}^r ^TjjL T}*fl^ ^^JlS] ^sf^ ^ 1-51-^13 ^-51 (Blind 
Source Separation)* ^ ^ =1 ^l^r #7l «o^* ^^^1^1 7l ^tt 

^ ^Ml ±.& ^6\)X] Cr# ISf ^Sfl ^-Sld 7 fl^ ^ 

(Sensor )« ^f-sfl ^€ ^ ^ ^ o_ ^el^-i- igAjjr 

# ^Sflrfl^r Tj^l, ^-Sl^E^ UH>^ <f\ Sfl ^-g-S]if 7} ^ ^ 7l * 7l# 

^ $l^r rf^^ #E><^ ^MlS ^ 

3. Sfl^ tg-^S] <LX] 

a. c^^o^ cf^jg. rf^fl^ l-sj-ois. ^^Ji 

^l^r, ^^1JL« ^A^r 1-^- (Block) £-e]S>7l 

3*11, t^fl^ ^^-Ai^S^-Ei 7 fl^ €7fl HefJ 

(Frame)* ^^Rr ^\ ^7} ^ ^%]<$2] ^1JL# ^sf^ 'S^HH &^§>^ 
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-S<8 °l-g-<?M ^fl-S^g. A o v S^ ^^(Cross-Power Spectrum) 

1- Tll^Kr ^-7] 7 r <S^ 7l#7]# °l-g-*H g-eJ^Bl 73^*Rr ^ 

^-71 73x1^ g-^^^r* ^fl^m ^71 ^qg^s] 

a. -J- a o • 

4. ^_S_*t -g-£. 

l-eKlH. ^jr^ 7l#^ ^>°1H.S.€- (Microphone) ^elM-i- 0)-%-^ 

(Stereophonic Echo Canceller), ^ ^fl^^l ^^Tl, £2fl^ (Direct ion of 
Arrival) ^M^IM" EEGM- MEG^ ^ «^lJl ^^Hl Sr-g-^g . 

s. 3 

l-5f°l = ^-S], ^im l-ef^lH. c]^^^ (Multichannel Blind 
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Deconvolution), ^^M^l , fefStE! (Nonholonomi c) 



36-5 



^^lfThe Methods and Apparatus for Blind Separation of Multichannel 
Convolutive Mixtures in the Frequency-domain} 

[51^ ^] 

<i> £ l^r A^S. -&^]JL l-sl-^H- £-5] 3J-*H tfl^ ^S.. 

<2> 51 2a^r ^r^^l-iryll- o]-g-^ t^fl^ 1-^51 cJ^l-f-S oj-^s^o} 

<3> 51 2b^r T^flvt ^f^llf €-Sl§>7l ^tr Cf^ll^ -S-Sm^ r^oj^^efl ( 2 *fl 

^ ofl). 

<4> 51 2c^r n))3is|7l- B]^^ ?hr# °l-g-*r ^^IJL^ ^-#^51# 

^-1-^51^. ^«:§Kr 7^ 51. 

51 3^ x r <a^^i7l#7l# ol-g-^t ^ rf^fl^ 1-^51 

H/JI^S] ^51. 

<6> 51 4a^r A}-^ o.^_o.^-Al^( x i jX2 )5|. a. 

^ « 0 t^^ °l-g-§H «-^*t -g-^--g-*| ^-Sl^ls(ul,u2). 
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(xl,x2), ^- ^ wj-^^- g-e]^ -g-^(ul,u2)^ 4^ 

<9> <5L^S] ^-gr^l tflfb -^Jl^ ^> 

<io> 100 : ^-5} 102 : 

<n> 104 : ^1J1*1^ HS^Hi06 : ^-§-^1 

<12> 108 : Al^Bfl 110 : % j ^] 

<13> 112 : ^1114 : f^i^^l 

<i4> 116 : iLSS]S118 : ^ <?I^ 7lAg-^-*f 5:3^71 

<is> 120 : 91^ $)°}^122 : ^lSLe) 

<16> 124 : ^sK* ^fl^ l-e^JEL 

<n> 126 : i^fi^ ^MlJ: <^ ^Kxl 

<is> 201 : ^-5^202 : H?l-^ 

<19> 203 : X}<&^#7}-§r7}m ^-Sl^Bi 7}^ 7^A] <gA>« 

<20> 301 : i^im ^^IJL ^ ^302 : €^fl He|°J ^ fr^ 

<2i> 303 : ^^fl H5fl<y ^ -^^304 : ^ ^ ^ 

<22> 305 : ^SHS Tfl^t -fr^ 

<23> 306 : ^-Jl^l^ i^H^ 7fl<± -fr^307 : a^ie^ 

<24> 308 : -#3:^ ^rt$\- tt^ 



36-7 



<25> 309 : ^STi ^-g- ^310 : ^^^^7l-^7l 7^ -f}-^ 

<26> 311 : ^-el^Bi Til^ 73 a] -n- 1 ^ 

<27> 312 : ^-sl^Bi Til^ ^fl-S]- -fr^ 

<28> 313 : ^<^Jf ^ -fi-^314 : ^lJl^-e] #^ o.^ 



71 ^ 5Sa^ p f 7]^ H^r ^ 7]^np^l ^ ^o]rf. 

S| ^^ofl o] 7^2.31 € ^7] flSflA^ ^e)^" ^A7]- 

ojcf. olttfl ^ A]^o]l tfl^ A}^ ^Ji §}oj Ajjr^- ^-^§>ir 7l## ^}Jl 

^-el (Blind Source Separation; BSS) 7l#o]5}ji Jf^tf. 1-2}^] ^ AijrW-s^ ^ 
^ ^} ^ ^M- ^5)1^1 (Sonar Array) #4 ^ A] 5. ^ 

S^rSl 7]^^ ^ojH.^.^ (Microphone) ^HS- °l-g-*r Sj-7 r ^ , 
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SL.t\SL ^tr ^Is. €-s]7] , ^Bflsll^. ^^1^71 (Stereophonic Echo 

Canceller), ^ sfl^SI ^^7], £2fiZf(Direction of Arrival) ^M^IM" EEGA 
MEG^f ^ -M^IJL *-S-€cf. 

At ^T^l^r ?±°\S\ €^7> ^A^m tflJf^ ^-g" 7]-^*V 

°H^^r -^-tr ^-^^B^AiiE #^-§1 7^^. Sj-7> r M- o^o] 

M- #3H1 Wl-STfl ^^-^o.s «]:-§-§>7l W ^UL^ HJ- 

s_^^o] Aljrs-o} 2 %\ ^Tfl ^^4r At W^Ml (Multiple 

Decorrelation) «<Hl^r (2) °l-g-tr ^r^fl^ #5r<?i^- 

(Multichannel Blind Deconvolut ion: MBD) y cM=H^. 
<33> rfla^joi ^^71) z\)7] ^£.3.^ Convolutive Blind 

Source Separation Using A Multiple Decorrelation Method (Lucas Parra and Clay 

Spence, US Patent 6167417)71- $XA. °1 y o Vl ^ ^ ^f£7} bh> = J1 <?r^<?] ^ 
°1 Sl^l 1 ?} ^r^Hr ^-sl^lS^o] ^4H^r (Frequency Permutation) 

$l^f. 3^ tflz]- «-^^Ei# IS. 5L^Z}5L tiltflZ]- «-^3gB]n>^ yj-xjjl ^ 

^ t<H*l*r $lT=h. 

<34> MBD y o V ^H^r «^5] y o V ^#°l ^l^^l^T 7K> # 
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£r A ^^r M-^^^r ^^.Sr *}<£^ #7] ^r7]^t o]-g-^ MBD «o V ^°l^. °1 ^ 

°l-fKr MBD ^^r* i^H^ 7}-^ *H -fK££| 53 7] nfl^-ofl £-5} i^jH^ 

6 1 ^ejazf^ol ^^£]7l ttfl^-olcf. c]e^ ^Xj-^- HflxH^ ^XJ- 

(Whitening Effect) 0 ! ^3- -t-^ 1 } . 

<35> 2^ ol^*V ^§>7l ^Sfl ^<^H ^^^^71-^711- A> 

-g-<5Rr MBD l^Sl H <JJL^7l- JL^Sl&tf (^H^S ^^OJL ^-B] 

^ n ^M^Jl: 10-2003-36759, #^<H: 2003-6-9). neiM- o] tg-xio] 3 

-f ^^^711:71 7]- <^^§1 fe*S^(Nonholonomic) ^j-i: ^x]^ 

^IJL^I h.7]1 7i*}-£H f^H^r $1^-. 

£ ^<>IH*r 7}^^7}^7}7} ^-Xj^- n>^^ £ S. 

^fl^Kr y o^# ^l^^S^ ^^#Xj^- oJ.^^X\9]5L, 3.711 W 

<36> ^-7]$] ¥r #^°flXi *floHrRr °H<H5H^ 0 1 #31 
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<37> 

<38> £ l^IEL ^IJL At ^S- ^^S. ^Bi# ^ §1-71 

^3K- <3?*HH o>^^o] ^fl-^ X>«g^^7l^7l# <>l-g-§Kr # 

arte Ail^e] tg-^ n ^l^W. 
<39> S. l^r ^^1 ^el-ol(On-Line)^- .SLHeJ-SKOf f-Line) y o v ^* 

^€*>7l ^i*b 100)^1^. ^l^^^r tr-f^s if^lM ;*H^§Kr ^> 

*1 (126)3}- °1# ^-^^ ^ rf^im 1-51-^lH. t^^^ HSn^(124) 

(126)^r (102)3}- x4#^S. i^^M ^§Rr 

sl HSAfl^l (104) .2.5. tM^^M <H3M(102)^ ^lH.^.^-^}- ^ 

14 ^#(102A,102B, 102OS 5W. 

<40> ^^Bl Al^^(i08)^r #*l(114) f ^5.^(122), o]Ei5|lol^ 

(120), ^.SS1S(116)^.S ^5)^ 9XA. a]^^(108)^t ^(Mouse) , 

^iJiH. (Keyboard) ^ ^^^1(110)^ slv| b} (Moni tor )i-f H^b] (Printer )$} 
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^ #eR^l(112)sq- o^^r*. ^.2:415.(116)^ ^€^#^1, (Cache), 
ol^]^S.(Timing Circuit), ^] 5] 5. (Communication Circuit), tf| i( Bus) 
^]s.olx^-. pfliLBlfe RAM(Random Access Memory), ROKRead Only Memory), ^^3. 
H.e->ol_u (Disk Drive), 31^ H-ef°l-0 (Tape Drive), #5fl4l d)12-^ (Flash Memory), 
CD(Compact Disk) ^ -=>1#^ 2^--4 ^ ^If^r]-. ^s).^ <^«^ x > 

#BK1±EL ^^l-^^l H5-n^(124)5 ^S.ej(122)^l $1 

^ ^^1Jl(126)# ^-51 ^1^1* a] ^^(108)^ £ ^ 

*J^: + oi^ ^til^o] ^E-j Al^BflolxlnV, ^ §V7ll Jl^ ASIC(Application 
Specific Intergrated Circuits^-g^lM- t\z\T5jl ^Is^e) SS^il *| (Digi tal 
Signal Processor: DSP)5l ^ ^1^^^- XtrW. o]<% y^o) _ a. 

S r ^H(Hardware)i4 ^HH^lH (Software) ^ °1#^ S^Bfl5 ^ $1 

^r. 

<4i> ^ ^<Hl^i ^^Ei Al^^fl(i08)5l ^^*>7l *fl5. 

°^7}^ ^Jfjr5j-7l ^ ^ Al^Sl 5-^(118)^ ^ ^r^l ^ v 

^1 5U^r Sl^l^MH ^>W^ -g-^ ^ -g--^ yfl^ ^-g-#^ n>ola. S ^ o]z])o) 
(102)1- ^§11 *fl^€^. ^^13.5-^(102)^1 *fl^€ rl^^Sl- 

SS1-7H1 ^71^- ^ $lrl. A]s^r ^IJL^s] S5^H (104)# ^§11 €^ 

(Filtering)^, ^€ ^r-g- ^^1^5 TJI^M (108)5. iLvfl^cf. 
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S.^S\9X^ n% ^T^JI, ^ol^lyK^c. ^ tL 

31*1-71) (118)^1 a.vfl^. ^<y^7l7}- A>-g-^ Tj-fel-^ -g-^ ^^1^1 71(118) 

^-f^ S.^ -g-^ ^5|-# ^l^Cl. <=>1^^, Al^fl(108) 

^ ^r^Hr ^ l-el-te cl^-1-^ HSaff ^^^s^l ^^1^71 

M- ^jfj^H ^ ^el7ls.Ai ^ $lcl. 

<42> 51 2a^r £ ^ ^ ^f^fl^ l-el^H. (124)3] 

oj^^Hl ^JE^tf. #^^1 ^#^5- ^1^ «-sl«-( 20 i), «1^ 

3 ^«T^(202) ^ 7l<a^^7l^;7m ^-Sl^BiTll^ ^ AJ <g A> J=L ( 20 3 ) # it 

WJI &t}. ^7l ^-5lY(201)^r 4^ ^ ^Aljr S-^-Bl A]Jr^- w-sl§> 

*r 71^ ^"SH}. Aj-7] ^Aljr x(k) ^ m s^o] <g a]jt 7 }- rf^ tJ 

-^Sfl * 7fl5l ^ofl 61 7m ^^1 ^21 

1] 

= l (k\ x a (*), ■ ■ w m (At) ] T 
x (k) 

<44 > ^7H, > V ' *r 7 ^7>€ ^^-Aj^olcl. ©1^. ^-5l§l7l ^ 
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[^xj 2 ] 

_E>=0 

[*r*H 3] 

«(*) [« (*), « 3 (&), - ■•,!/ (&)] r 

<47> 1 J m 

<48> ^7H, ' 1 ^-Sl^lS^i Cf^-^f ^ 

4] 

",(*) = (*)*,(*-/>)» i=l,-",m. 

<50> £ 2b^r M=TO = 2 o] ^o.o]l rfl^V ^B^B) t}oj ^ o] t\ . tf 7 ] 

<5i> €SH?-(202)^ ^-i^J:* «1^#(Bussgang) -ft-^ oll2-S]7> 
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5] 

<53> ^ 2c ^^1 1- *r «>«q. ^o] XI Jro] S^l^S. 

t4^- cfSTfl ^i^^rf. ^oiq- Al^^ ^-MS.^- Gamma) ^ 

sM^KLaplacian^H °1 asin < M > ^ tanh(w) ^ ^ ^ 

<54> ^l- < ?1^^7l-i;7l# Oj-g-^ ^-Sl^Ei ^ 0^^(203)^ ^ 

6] 

w ^(*+ 1 ) - w ^<A) + n A w ..^(A:), l<i<™, 1$Sb, 0<p<i- 1 
Aw 

<56> ffJ> ^ ^H^^l^S.*! Cf^g-oZf ^o] 

k= 1 ^ = 0 

<58> (7)3] $$j7} 7]^ 7}^^^7}^r7]4r <>/■$■& MBD 
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W. 7l^*] ^^^^71-1:711- ©l-g-tb MBD UuISl^H^. o]^*V ^ol^ol ^ 

<59> ^^Hir ^HS-i: ^^J*l-7l A*H DFTCDiscrete 

Fourier Transform)^ °l-g-§r°i ^r^Hr ^^°TH ^r«3§Kr iL«1^->*fl 

°1 *i( Over lap-Save )« 0 ^1^ ^7l^ f ^ a7 ] M ; s^o] a7 j ^ ^ 

zJ°l z S ^^1§H 3.7]^ ^.ttl^-AflolH. Hj-^oflAi A r-g-*Rr .SL^S] 3 

^7lA^ ^ 2 a 7>^^x4. DFT^ IDFT^l 3.7]^ N=2 * S. 7H^t}-. S. 3 
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<60> ^ ^1 301^1 rf^fl^ ^tH^ ^ (1)^ ^<H*Kf. 

<6l> ^Til 302<M*f M a1^> * <aj nfl t^fl^ A ^fl^^S- M ^# 

8] 

x. (b)= [x. (bM- 1M+ 1),-,^. (bM) ] r 

<63> #7)} 303^r *°1H<2] ^r^ms. Tfl^ 

9] 

w v (*)=[w v>0> >v V!l ,-,w ff>1 . 1 ] r 

<65> # Cf^fl^ *f{]lf ^§Rr ^-Bl^Ei Tfl ^ 

njot «-^3flE^ Tfl^ofl tfl^ -fr-g-1& ^Ji7> ^ ^-S-S <=>l-§-SH 3, 

10a] 

w v (6)=[1.0,—,0] r , i=_/ 
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10b] 

w ff (*)=[0,.-sO] r ,i?£/ 

11] 



12a] 

I^*H9 12b] 

<73> <^ 7 H iVXAr a7l^ ^ -point DFT DFT^r 

S FFT(Fast Fourier Transform)* °l-g-sM ^l^r^l^f. ^ftS}J7*r ^}b] 

^s\-^r <^^oflA^ s-^-s^o. ^ ^-1-^^ (Circular Convolution)^ ^ ^ 

Ir^CLinear Convolution)* 7^§>7l $)*IH^ X\£ ^^d\}^\ d\)^c]^o] <g 
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13] 

h 3 (£) = P w-i Fh. GW = [O, ■ ■ O f u .(Z>A/-2AZ+Z), • ■ s « f <*AO] r 

<75> <A7]*\, P °- N - L ^ Z 7fl2] ^#3M" fcir 3-7]$\ H 

S *| ^(project ion) 39^5. tf^-jzj- ^-o] 



14] 




<77> 



(iV-Z) X (iV-Z) 



371 



<78> 



#7fl 304-^r tHi# °-tgcq a^ig^^ ^ ^ 



15a] 

^ i W-f(H/*))-[0,--Af(« ! .(W-2Af+Z)) > --- > g(H.(iJW))] r 
I^*H9 15b] 

jr^*)=^C« i CTO=[0 > --sO t ^C«^*Af-2A^2Z)),."^C«,<*AO)] 7 ' 

<81> ^tit^^-S. (15a)# A>-g-§>^ Hl^i^^s} ^-S^-^^rTil Tfl 

, g(u (k)yu {h-p),p— 0,1,' ■>,X-1, , , , , 

(Cross-correlation)^ Sk A " ' V *\\~ t. r °H^(bias) 

7> ^ (15b)# A}~§-*r^ u>olol^ 7r ^711 

<82> ^r^l 305— ofl^BH^ 6 ! ^W^l A o v JL^ i^S^ ^^>s->fe 

js^o.^. £■ ^-^^1^ nfl-f 5zf^o.S cfTfl 306-3093. ^^h}. 

<83> TEtTjl 306^ ^Tfl 303^ 304^1 ^r^S ^ ig^M. 

16] 



<85> 
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17a] 
17b] 

uXf,b)= FuXb) 

Q ^«r€ 41Jl 7} ^ (13), (15a), (15b HI M 5. 

°1 O^leHr 3°!^. 0.^. u S b>> 7} 

is] 

h (£) = [m (£A/-2JUf+ 1 ), ■ ■>,« r 

<9o> cf^-^I- *fl^*l ^Bfls S^^cf^ ^4- 3.711 CfScf.^Al (i 8 ) 

^-Sl^lS^H M^l ^" 2Z > b M A^o] «-^^E^ 7fl^# 

^ l^M. ^^IJi^ -a^Ajoi s^sm aj-jt*^ ^^j H ^oi 
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<9i> #7(1 307^ ^-S^^ i^H^ ^^}7) $n £-e)A)jri4 til^^A] 

JL^ ^^#4 7ll^>^r ^yJr^^S- ^]JL#^ Al^Voil tq-s^- 

19a] 
19b] 

P u C/^) = (l-y)P u .tt*-l)+yl «.^)I 2 J=1- MW 

P (f,b)= p (f,0)=c[l, ->,lY,c<\, 

u j s ^7l5)-^tK ^Ml 308^ ^>JL*i^ ^ 

^^JlS ^r^JE^ W^^r^r tilrflz]- Jl^JIS O^L 

3.711 7fl^§l-^Jl £-5] ^ ^Tfl s\9XA. °}^, 
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a^^AS. ^S]^ ^r^J^H M-B]-q-ir ^^jS]- ^(Whitening Effect)7> ^ 
20] 

«^7H, 0 ^ (20)3 ^fl-^ 

IDFT ^JLW^l 7ll^(Cross-Correlations)7f 

&t\- m nejv} o] ^34^ ^^H^ ^ WS^CCircular Correlation) 

(16)# ^sfl Tfl^ aimsH^ St^Ji n*eH ^eH'S 

^f-^r^r ^flTl^^o^ ^Cf. J£t?> c^B}-, rf^ 310^ X r <3^ ^7] -§r7] 7fl>*HH € 

q-x^i ^" x ) OAS. rfl^jq^o)^ ^cf. oieitr ^llttS^ ^ 

309011 ^-§-5^ ^3 ^l«r^?i^ cf-S-^f ^^^^f. 

[^xj 21] 

°]7}*\ F ' ^ 7 |o] ^ -point ^ DFT *H ^ ^ 
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ATX AT 



22] 



P 40 = 



0 0 



N-L 



;10b 



(^yjAj^ * L £r LXL 3.7]$] ^T-^^^^lJl 1 N ~ L ^ N ~ L ^ X ( N ~ L ~) 3.7] 



3] 0 ^H^. 



<102> 



^:7jl 310^r fe#Si^(nonholonomic) ^-§-§M ^i^l #7l# Til 



l^VW 23a] 



1-P (/;*), fori=J 



23b] 



<I05> 



l-[l,-",l] r ^ ^o^^Cf. 



<106> 



^711 311^ 711 ^a}§>^ ^^t^. 
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24] 

^■7] ^(21)3 X\Zt<$<*\$] ^l^^o. Al(24)£l ^-Sl^Ei Tjl^^b o] 

(norm) ^.3. i-Hf<>| # °-3.*l ^fl-Sj-^Rr ^^i}. ^-el^Bl 7j\^r$] ^fl-S^r ^a] 
5U^. ^-Sl^Bi Tfl^iS] ^fl-sRr 1-^- Al^>cf 3g_c^ £o_^ <^*> 3.3 

251 



#31 313^ 7fl^7> ^SRr ^EflS ##«Hr 

Sf^olcf. o] t^fl^ ^Aljr SL^f- ^B^7-m ^ tip 



#31 314^r ^*>1 ^-f 7}-g-1& C^flli ^t A Jlf « 
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IV,,. 



<113> 51 4a^r ^Ml ^^IM ^--^ -g-^ - 7fl o} n>o]a. S 

Z=128,iV= Si, M=L^= 0.0025 ^ £ 4b ^ 2^^o_S. ^-e} 

<114> ^^]JL £ %^ °A^7\y\ -g-^ # ^7} ^SLS. #-§- 

^]Jl(x1,x2), ^ «o Vl ^ ^-Slft ^ls(ul,u2)^ HlJH^ % 

olch £ 5^r °l-g-§>°i ^-eltb ^JL^l Sj-^ ^ 

<115> <>1 A <HH i§^*t *H ^ ^Sfl «t^5]^r 

%o] oj-^ji, JS- B^o] a^I-o. ^o]^} ^ ^ 7}X \ 
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<116> ^7lt HV-S}- ^°1 ^ X><a^^7l-i-7l# oj-g-^ t^fl ^ ^-S^H A]Jr 

rf. -g-ov^ ^-r-M- ^°1 ^-f 

^SHg^l ^^l /fl^S]^ $1^. 
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1^*8- 1] 

(a) ^^]5L5.JfBl ^fl H5H°J|- ^^Rr #711(302); 

(b) ^7l HiSfl^ £-ei§}^ ^*fl 5^1^ ^§Rr # Til (303); 

(c) ^-y] ^- e) a] si- *1^ ^§Rr #711(304); 

(d) ^7l ^^Ul^ til^i^ AlJl3LJfBl ^SH^l ^7^ 
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